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I j (Amended) A compound having formula 

/ \ 7 

/ 

wherein A represents the atoms necessary to form one to two fused aromatic rings having 

6 atoms in each ring selected from th/group consisting of -C-, CH or N(RV, provided at 
( 1 least one of said ring atoms is N(R 2 /, wherein aromatic carbon atoms are optionally 

*S substituted one or more times by^ubstitnents selected from the group consisting of 

hydrogen, allcyl having from 1^ carbons, alkoxy having from 1-6 carbons, 

trifluoromethyl, halogen, methyltlrio, -L-R x and -L-S e ; 

X is selected from the group consisting of O, S, Se, NR J5 > and CR 16 R 17 wherein R 15 is 
hydrogen or an aikyl gr^up having 1^6 carbons and R 16 and R 17 are independently alkyl 
groups having 1-6 carbons, or R 16 and R 17 taken in combination complete a five or six 
membered saturated ring; 

a is 0 or 1 and 0is 0 or 1 provided that a + all 0 - 1; 

R 2 is selected from the group consisting of -L-R x . -L^$ c , TAIL, BRIDGE and an allcyl 
group having 1 -6 carbons that is optionally substituted by sulfo, carboxy, or amino; 

n = 0, 1 or 2; 

/ 

Y is <:R 3 =CR 4 .; 
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p and m - 0 or 1, such that p + m = 1; 

R 3 , R 4 , R 6 , and R 7 ale independently selected from the group consisting of hydrogen, an 
alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons, a halogen, a 
CYCLIC SUBSTITUENT, -OR 8 , -SR 8 , -(NR 8 R 9 ), TAIL, BRIDGE, ~L-R X and -L-S c 
wherein R* and R 9 are independently alkyl groups having 1-6 carbons or 1-2 alicyclic or 
aromatic rings; or R s arid R 9 taken in combination are -<CH2>2-W-(CH2)2- where W is a 
single bond, -O-, -CH2-,\or -NR 10 -, where R 10 is H or an alky] having 1-6 carbons; 

or R s and R 7 taken in conibination form a fused 6-membered aromatic ring wherein ring 
substituents R 11 , R 12 , R 13 , and R 14 are independently selected from the group consisting of 
hydrogen, halogen, -OR 8 , -SR 8 , -(NR^ 9 ) a CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
-L-R x , -L-S c and a saturated\or unsaturated alkyl having 1-6 carbons that is linear or 
branched; 

R 5 is selected from the group consisting CYCLIC SUBSTTTUENT, TAIL, BRIDGE, -L- 
-R x , -L-Sc, a pair of electrons, sulfoalkyl and a saturated or unsaturated alkyl having 1-6 
carbons that is linear or brancha 

R 30 , R 31 } and R 32 are independency selected from the group consisting of hydrogen, alkyl 
having 1-6 carbons, cycloalkyl having 3-10 carbons, aryl, and heteroaryl; and, 

when present, BRIDGE is attachedko a DYE compound provided that no more than one 
of R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R", R 12 , R 13 , R u and R 13 is BRIDGE; 



L and BRIDGE are independently a single covalent bond or a covalent linkage having 1- 
20 nonhydrogen atoms selected from the group consisting of C, N, O and S; 
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R x is a reactive group; 
S e is a conjugated substance; 

\ 

\ \ TAIL is a fieteroatom-^ontaining moiety; 

\" 

f' DYE is a compound having formula 




(CR 32 =CR 3, ) n — CR 30 



wherein; A, X, R 2 , a, n, Y m , Y p , R 5 , R 6 , R 7 , R 30 , R 31 and R 32 are as defined above 
provided mat BRIDGE not be any of R 2 , R\ R\ R s , R 6 , R 7 , R u , R ij , R 13 , R 14 and 
R K \ | 



2. (Amended) T|e compound according to Claim 1, having the formula selected from the 
group consisting hf 



4 
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0 \ 7 



\ 

\ 
x 



3. (Amended) The compound according to Claim 1, wherein said TAIL comprises 
formula LINK-SPACER-CAP; f 



LINK is a single covalent bond, -0-, -S-, or -NR 20 -; where R 20 is hydrogen, a linear or 
branched alkyl having 1-8 carbons, or -SPACER'-CAF; 

I 

SPACER and SPACER' are individually covalent linkages that are linear or branched, 
cyclic or heterocyclic, saturated or unsaturated, having 1-16 nonhydrogen atoms selected 
from the group consisting of C, N, P, O and S; 

| 

CAP and CAP' are individually -O-R 21 , -S-R 2 \ -NR^R 22 , or -N + R 21 R 22 R 23x F"; 



R , R 2Z , and R are independently hydrogen or a linear or branched alkyl having 1-6 
carbons or cycloalkyl having 3-8 carbon&j wherein said alkyl is optionally further 
substituted by substituents selected from the group consisting of halogen, hydroxy, 
alkoxy having 1-8 carbons,jamino, carboxy, sulfo and phenyl, wherein said phenyl is 
optionally further substituted by substituents selected from the group consisting of 
halogen, hydroxy, alkoxy having 1-8 carbons, aminoalkyl having 1-8 carbons, sulfoalkyl 
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and carboxyalkyl having 1-8 
combination with SPACER and 
aromatic, heteroaromatic, alicychc 
O, N or S; where W is a compatiblf 



ons; or one or more of R 2 \ R 22 and R 23 , taken in 
or SPACER alone forms a 5- or 6-membered 
or heteroalicyclic ring, the heteroatoms selected from 
e counterion; 



CAP and CAP' are independently 



R FT 
/=-N 



R 33 



-<J -o -o -<X- " ■<] 



4. (Amended) The compound 
ethyl or methyl, each X is 
R 31 , and R 32 are each hydrogen. 



according t< 



to Claim 2, wherein each R z is independently 
independently O or S, each n is independently 0 or 1 , and R 30 , 



5. (Amended) The compound according to Claim 2, wherein at least one R 3 , R 4 „ R 5 , R 6 , 
R 7 , R 11 , R 12 , R 13 , and R M is a CYCLIC SUBSTJTUENT selected from the group 
consisting of aryl, heteroaryl, andj cycloalkyl having 3-10 carbons wherein said CYCLIC 
SUBSTITUENT is individually ahd optionally substituted by TAIL, halogen, amino, or 
an alkyl containing moiety comprising 1-6 carbons. 



6. (Amended) The compound according to Claim 3, wherein said TAIL comprises 
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LINK that is a single covalent bond or NR 20 wherein R 20 is hydrogen or an alkyl; 
SAPCER and SPACER' that are independently a linear alkyl having 1-8 carbons or a 6- 
membered carbon ring; CAP and CAR that are individually -NR J1 R 22 , or -N^R^R^R 23 
*F\ wherein R 21 , R 22 , and R 23 are independently hydrogen, alkyl or cycloalkyl. 

7. (Amended) The compound accor|iing to Claim 6, wherein R* is a TAIL or BRIDGE. 



(A 



8, (Amended) The compound according to Claim 6, wherein R 5 is a TAIL, a CYCLIC 
SUBSTHTJENT, or BRIDGE. 

9. (Amended) The compound according to Claim 8, wherein R 5 is a TAIL or a BRIDGE 
wherein TAIL and BRIDGE incorporate at least one quaternary nitrogen atom. 



10. (Amended) The compound according to Claim 2, wherein each R 3 , R 11 , R 12 , R 13 and 
R 14 is hydrogen. j 

I 

11, (Amended) The compound according to Claim 3, wherein 



/ 



R s is an alkyl and 



R 4 is selected from the group consisting of halogen, CYCLIC SUB ST1TUENT, -OR 8 , - 
SR 8 , -(NRV), TAIL, BRIDGp, -L-R X; and -L-S c . 

12. (Amended) The compound according to Claim 1, wherein Sc is selected from the 
group consisting of an amino acid, a peptide, a protein, a polysaccharide, a nucleotide, an 
oligonucleotide, a nucleic aci& a lipid, a polymeric microparticle, a biological cell, a 
DNA-binding protein and a virus. 



13. (Amended) The compound according to Claim 12, wherein Sc is an oligonucleotide," 
a nucleic acid, or a DNA-bir ding protein. 
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14. (Amended) The co npound according to Claim 6, wherein 
each X is O; 

each n is, independently = 0, 1, or 1; 
each m = 1 ; 
each R 30 , R 3 \ and R 32 are H; and 

R 5 is selected from the gtoup consisting of an alkyl, a TAIL, a CYCLIC 
SUBSTmjENT, and a BRIDGE. 



15. (Amended) A complex comprising: 
a) a compound having formula 



(R 2 )« 



- " ^~--V" 



(CR 



32 =CR 31 ) n 



-CR : 



wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring setectedl from the group consisting of -C-, CH or N(R 2 ) P , provided at 
least one of said ring atoms is N(R 2 f wherein aromatic carbons are optionally substituted 
one or more times by substituents selected from the group consisting of hydrogen, alkyl 



9 
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{ 



having from 1-6 carbons, alkoxy having from 1-6 carbons, trifluoromethyl, halogen, 
merhylthio, -L-R x and -L-S c ; 

X is selected from tub group consisting of O, S, Se, NR 15 , and CR 16 R 17 wherein R 15 is 
hydrogen or an alkyl group having 1-6 carbons and R 16 and R 17 are independently alkyl 
groups having 1-6 carbons, or R 16 and R n taken in combination complete a five or six 
membered saturated|ring; 



a is 0 or 1 and p is 0 or 1 provided that a + all p = 1 ; 

: group consisting of -L-Rx. -L-S c , TAIL, BRIDGE and an alkyl 
ons that is optionally substituted by sulfo, carboxy, or amino; 



R is selected from 
group having 1-6 c£ 



n = 0, 1 or 2; 
Y is -CR 3 =CR 4 - 



p and m = 0 or 1, such that p + m = 1; 

R 3 , R 4 , R 6 , and R 7 are independently selected from the group consisting of hydrogen, an 
alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons, a halogen, a 
CYCLIC SUBSTTTU.ENT, -OR 8 , -SR 8 , -(NR^ 9 ), TAIL, BRIDGE, -L-R* and -L-S c 
wherein R 8 and R 9 art independently alkyl groups having 1 -6 carbons or 1 -2 alicyclic or 
aromatic rings; or R 8 and R 9 taken in combination are -(CH2)2-W-(CH2)2- where W is a 
single bond, -0-, -CHk or -NR 10 -, where R'° is H or an alkyl having 1-6 carbons; 

or R 6 and R 7 taken in combination form a fused 6-membered aromatic ring wherein ring 
substituents R lJ , R 12 , R 13 , and R 14 are independently selected from the group consisting of 
hydrogen, halogen, -OR 8 , -SR 8 , -(NRV) a CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
-L-R*, -L-Sc and a saturated or unsaturated alkyl having 1-6 carbons that is linear or 
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brahc 



iched; 

^ R 5 il selected from the group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, 

c ffj ' > -L-r|, -L-Sc, a pair of electrons, sulfoalkyl and a saturated or unsaturated alkyl having 1 - 
n Yx' 6 carbons that is linear or blanched; 

w \ 

R 30 , Ri\ and R 32 are independently selected from the group consisting of hydrogen alkyl 
/ i I having u -6 carbons, cycloalkyl having 3-10 carbons, aryl, and heteroaryl; and, 

?/ I ' \ 

/ f when pr|sent, BRIDGE is attached to a DYE compound provided that no more than one 

x J " of R 2 , R^ R 4 , R 5 , R 6 , R 7 , R n , R 12 , R 13 , R 14 and R 15 is BRIDGE; 

\ 

\ 

wherein 1 

\ 

L and BRIDGE are independently a single covalent bond or a covalent linkage having 1- 
20 nonhydrpgen atoms selected from the group consisting of C, N, O and S; 

I 

R x is a tractive group ; 

S 0 is a conjugated substance; 



TAIL is a heterpatom-containing moiety; 

DYE is a compound having formula 

\ 



11 
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-(CR 32 =CR 31 )n 



wherein A, X, R% a, n, Y m , Y p , R , R , R \ ~R M , and R"are as defined above 
provided th|it BRIDGE not be any of R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 11 , R 12 , R 13 „ R 14 and 
R 15 ; and 



"T 



16. (Amended) ITie -complex according to Claim 15, wherein said nucleic acid polymer 
is a chromosome or fragment thereof, or a natural or synthetic oligonucleotide. 



17. (Cancelled) 



(18. (Amended) The cjomplex according to Claim 16, wherein said nucleic acid is 
enclosed in a biological structure, free in solution, immobilized on a solid or semi -solid 
material or is extractedlftom a biological structure. 



19. (Amended) The complex according to Claim 18, wherein said complex is enclosed 
in a biological structure present in a solution or on an inert matrix. 

20. (Amended) The complex according to Claim 19 or 21, wherein said complex is 
enclosed in a biological structure. 



21. (Amended) Thecomp 
a cell and said cell is under. 



ex according to Claim 18, wherein said biological structure is 
joing apoptosis, necrosis, or is in a cycle of cell division. 
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22. (Amended) The compk x according to Claim 15, wherein at least one compound i; 
substituted by -L-Sc whereiri Sc is selected from the group consisting of hapten, 
nucleotide, oligonucleotide, nucleic acid polymer, protein, polysaccharide and DNA 
binding protein. 



23. (Cancelled) 

24. (Amended) A complex < 
a) a compound having form 



cr 



(R 2 )a 
■N 



R J 



X 



(CR 32 icR 31 ) n 



-CR 30 =( 



5- 



R 



wherein A represents the atoms 
6 atoms in each ring selected 
least one of said ring atoms is 
substituted one or more times 
hydrogen, alkyl having from 
trifluorornethyl, halogen, methy|lthii 



from 



a by 



1 1-6 



X is selected from the group 
or an alkyl group having 1-6 
having 1-6 carbons, or R 16 and 



necessary to form one to two fused aromatic rings having 
the group consisting of -C-, CH or N(R 2 ) P , provided at 
N(R 2 ) e wherein aromatic carbons are optionally 
substituents selected from the group consisting of 
carbons, alkoxy having from 1 -6 carbons, 
L-R x and -L-S 0 ; 



ig of O, S, Se, NR 15 , and CR ,6 R ]7 wherein R 15 is H 
and R 16 and R 17 are independently alkyl groups 
taken in combination complete a five or six membered 
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1 I * 



saturated ring! 



ct is 0 or I an< 



is selected 
s group having 



n = 0, 1 or 2; 



P is O or 1 provided that a + all p = I; 



rom the group consisting of -L-R x , -L-S c , TAIL, BRIDGE and an alkyl 
-6 carbons that is optionally substituted by sulfo, carboxy, or amino; 



Y is -CR 3 =CRT-; 



p and m = 0 or il, such that p + m = 1 ; 

| 

R 3 , R 4 „ R 6 , and R 7 are independently selected from the group consisting of hydrogen, an 
alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons, a halogen, a 
CYCLIC SUBSTJTUENT, -OR*, -SR 8 , -(NR 8 R 9 ), TAIL, BRIDGE, -L-R x and -L-S, 
wherein R 8 and R 9 are independently alkyl groups having 1-6 carbons or 1-2 alicyclic or 
aromatic rings; or R 8 and R 9 taken in combination are -(CH 2 >2-W-(CH2)2- where W is a 
single bond, -O-, -CH^-, or -NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

or R 6 and R 7 taken in combination form a fused 6-membered aromatic ring wherein ring 
substituents R n , R n , R 13 , and R 14 are independently selected from the group consisting of 
hydrogen, halogen, -OR 8 , -SR 8 , -(NR S R 9 ) a CYCLIC SUB STTTUENT, TAIL, BRIDGE, 
-L-R x , -L-S 0 and alsaturated or unsaturated alkyl having 1-6 carbons that is linear or 



R 5 is selected from Che group consisting of CYCLIC SUB STTTUENT, TAIL, BRIDGE, 
-L-Rx, -L-Sc, a pair of electrons, sulfoalkyl and a saturated or unsaturated alkyl having 1- 
6 carbons that is linear or branched; 
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R 30 , R 31 , andR 32 are independently selected from the group consisting of hydrogen, aUcyl 
having 1-6 carbons, cycloalkyl having 3-10 carbons, aryl, and heteroaryl; and, 

* x \ 

\j s when present, BRIDGE is attached to a DYE compound provided that no more than one 
\ "\ of R 2 , R 3 , R 4 , R s , R 6 , R 7 , R l \ R 12 , R 13 , R 14 and R 15 is BRIDGE; 



I 

// 



JL and BRIDGE are independently a single covalent bond or a covalent linkage having 1- 
20 nonhydrogen atoms selected from the group consisting of C, N, O and S; 

R x is a reactive grop.p; 

S s is a conjugated substance; 

TAIL is a heteroatom-containirig moiety; 

DYE is a compound having formula 



« 2 )a 

I \ J 

\ Yp r7 

wherein A, X, R 2 , a, n\ Y*. Y pj R s 7 R 6 , R 7 , R 30 , R 31 and R 32 are as defined above 
provided that BRIDGE ftot be any of R 2 > R 3 , R\ R 5 , R 6 , R 7 , R n , R 12 , R 13 , R w and 
R 15 ; and, \ 

\ 
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b) a poMamino acid). 



25. (Amended) The complex according to Claim 51 , where said detergent is an alky! 
sulfate or alkyl sulfonate salt. 

26. (Amended) The complex according to Claim 25, wherein said poly(amino acids) are 
present on or in a solid or semi-solid matrix. 



27. (Amended) The complex according to Claim 26, wherein said matrix is a membrane 
or an electrophoretic gel. 



I j ^ 28. (Withdrawn) A method of staining poly (amino acids), comprising the steps of: 

| 

a) combining 4 sample that contains or is thought to contain a poly(amino acid) with a 
staining mixture that contains one or more dyes having the formula 




/ 

Y—N 

-fn - ■ 



X Y P\7 



wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each rmg, at least one of which is a nitrogen atom, said ring or rings being 
optionally furtherisubstituted one or more times by alkyl having from 1-6 carbons, alkoxy 
having from 1-6 cbbons, trifluoromethyl, halogen, or ™L-R X ; or -L-S e ; 
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X is O, S, Se, NR 1S , or CR 16 R 17 , where R 15 is H or an alkyl group having 1-6 carbons; 
and R" 3 and R 17 , which] may be the same or different, are independently alkyl groups 



having 1-6 carbons, or 
saturated ring; 



a is 0 or 1; 



R and R taken in combination complete a five or six membered 



R 2 is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, 
carboxy, or amino; or R 1 is -L-R x or -L-S c ; or TAIL; or BRIDGE-DYE; 

n = 0, 1 or 2; 

Y is -CR 3 =CR 4 -; 

I 

p and m = 0 or 1, such that p + m = 1 ; 



R 3 , R 4 , R 6 , and R 7 are int|ependently H; an alkyl that is saturated or unsaturated, linear or 
branched, having 1-6 carjjons; or a halogen; or a CYCLIC SUBST1TUENT; or -OR 8 , - 
SR 8 , -(NR S R 9 ); or TAIL; jpr BRIDGE-DYE; or L-R*; or -L-S c ; where R 8 and R 9 , which 
• can be the same or different, are independently alkyl groups having 1-6 carbons; or 1-2 
alicyclic or aromatic ringi; or R 8 and R 9 taken in combination are -(CH£h-V-(CH 2 )2- 



where V is a single bond, 
carbons; 



rO- 7 -CH 2 -, or -NR 10 -, where R 10 is H or an alkyl having 1-6 



or R 6 and R 7 form a fused |romatic ring -R U =R 12 ~R 13 =R 14 - wherein R u , R 12 , R 13 , and 
R 14 are optionally and independently alkyl that are saturated or unsaturated, linear or 
branched, having 1-6 carbons; or -OR 8 , -SR*, or -(NR 8 R 9 ); or a CYCLIC 
SUBSTITUENT; or a TAIL; or BRIDGE-DYE; or -L-R*; or -L-S c ; 



R is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
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R s is a CYCUC i iUBSTITtfENT; or R 5 is TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; 
or R 3 is a pair of < lectrons; 



v 3-10 carbons, aryl! or heteroaryl; 

\ 
\ 



^ wherein 



'V' 



¥<■ 

L and BRIDGE are independently a single covalent bond, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 
nonhydrogen atoms selected from the group consisting of C, N, P, O and S, such that the 
linkage contains any Combination of ether, thioether, amine, ester, amide bonds; or 
single, double, triple cV aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or 
heteroaromatic bonds; ^ 

R x is a reactive group; j 

S c is a conjugated substance; 

j 

1; 

TAIL is a heteroatom-co^itaining moiety; 

j 

DYE is a compound of the formula 

I "| 

A Q ^(CR^CR 3 VcR 30 ^ ")>-R 6 

! P V 7 
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/ 

wherein A, X, R 2 , a, n, Y m , Y p> R^, R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R )0 , R 1 \ R 12 , R 13 , R 14 , 
R 15 , R 16 , R", R 18 , R 19 , R 20 , R 2 / l 2Z , R 23 , R 24 , R 30 , R 31 , R 32 , TAIL, CYCLIC 
SUB STITUENT are as defined above; 



that is bound to BRIDGE at orie of R 3 , R 4 , R 5 , R 6 , or R 7 ; 

b) incubating the combined mixture for a time sufficient for the dye in the staining 
mixture to associate with the poly(ammo acid) in the sample mixture to form a dye- 
poly(amino acid) complex that gives a detectable optical response upon illumination; 

d) illuminating said dye-poly(amino acid) complex; and 

e) observing spd detectable optical response. 

29, (Withdrawn) A method, as claimed in Claim 28, further comprising heating the 
sample mixture prior to combining Mth the staining mixture, or heating the combined 




30: (Withdrawn) A memoil, Mclaimed in Claim 28, further comprising removing, 
destroying, or dispersing beMyjpei critical micelle concentration any biological 
membranes that are presentr^tne sample mixture. 



31, (Withdrawn) A method, as claimed in Claim 28, further comprising adding an 
anionic detergent toj^e sample mixture, staining mixture or combined mixture. 
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32. -(Withdrawn) A method, as claimed in Claim 31, wherein said detergent is an alkyl 
sulfate or alkyl sulfonate salt having 6-1 8 carbons; that is present in a concentration of 
less than 0. 1 % by weight. 

33. (Withdrawn) A method, as claimed in Claim 28, wherein said detectable optical 
response is a colorimetojic response. 

34. (Withdrawn) A me|hod, as claimed in Claim 28, wherein said detectable optical 

— — -f— 

35. (Withdrawn) A me|hod, as claimed in Claim 28, farther comprising quantitating said 
poly(amino acid) by measuring said detectable optical response and comparing said 
measurement with a standard. 

\ 

36. (Withdrawn) A method, as claimed in Claim 28, further comprising 
electrophoretically separating the sample mixture before, after, or while it is combined 
with the staining mixturjp. 

i 

37. (Withdrawn) A metjjiod, as claimed in Claim 28, further comprising transferring the 
sample mixture to a solid or semi-solid matrix before or after combining with the staining 
mixture. 



38. (Withdrawn) A method, as claimed in Claim 28, further comprising adding an 
additional reagent to the sample mixture, the staining mixture, or the combined mixture. 

39, (Withdrawn) A method of staining nucleic acids, comprising 

a) combining a sample tjhat contains or is thought to contain a nucleic acid with a 
mixture containing a dyd compound of the formula 
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t 6 



wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring, at least one of which is a nitrogen atom, said ring or rings being 
optionally further substituted one or more times by alkyl having from 1-6 carbons, alkoxy 
having from 1-6 carbons, trifluoromethyl, halogen, or -L-R x ; or -L-S c ; 

/ 

X is O, S, Se, M 15 , or CR ,6 R 17 , where R 15 is H or an alkyl group having 1-6 carbons; 
and R 16 and R/ 17 , which may be the same or different, are independently alkyl groups 
having 1-6 carbons, or R 16 and R 17 taken in combination complete a five or six membered 
dring; 



a is 0 or 1-J 



R 2 is an a|kyl group having 1 -6 carbons that is optionally substituted by sulfonate, 
carboxy, or amino; or R 2 is -L-R x or -L-S c ; or TAIL; or BRJDGE-DYE; 



n = 0, 1 pr2; 

I 

Y is -CJjL^R 4 -; 

I 

p and rrj=0 or 1, such that p + m = 1; 



21 

Received from < 15414658354 > at 8)21102 8:26:35 PNI [Eastern Daylight Time] 



AUG-2 1-2002 WED 05:40 PM MOLECULAR PROBES INC 



FAX NO. 15414658354 



P, 34 



4 



Haugland and Yue 
Serial No. 09/557,275 . 

R 3 , R 4 , R 6 , and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
branched, having l~i carbons; or a halogen; or a CYCLIC SUBSTJTUENT; or -OR* - 
SR S , -(NR 8 R 9 ); or TAIL; or BRIDGE-DYE; or -L-R*; or JL-S*; where R 8 and R 9 , which 
can be the same or different, are independently alkyl groups having 1-6 carbons; or 1-2 
alicyclic or aromatic rings; or R 8 and R 9 taken in combination are -(CH 2 )2-V-(CH2)2- 
where V is a singlefbond, -O-, -CH2-, or -NR 10 -, where R 10 is H or an alkyl having 1-6 
carbons; f 



\ \ or R 6 and R 7 form, a fused aromatic ring -R U =R 12 --R 13 =R 14 - wherein R 1 \ R 12 , R 13 , and 

I \ R J4 are optionallyfand independently allcyl that are saturated or unsaturated, linear or 
I * branched, havingf! -6 carbons; or -OR 8 , -SR 8 , or -(NR 8 R*); or a CYCLIC 

/ 1 SUBSTtTUENTf or a TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; 



R is an alkyl that is saturated or unsaturated, linear or branched, having 1-6" carbons; or 
R 5 is a CYCLlc|sUBSTrrUENT; or R 5 is TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; 
or R s is a pair ok electrons; 



R , R \ and Rf are independently H, Ci-Ce allcyl having 1-6 carbons, cycloalkyl having 
3-1 0 carbons, ajjryl, or beteroaryl; 



wherein 

I 

L and BRIDG|l are independently a single covalent bond, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 
nonhydrogen itorns selected from the group consisting of C, N, P, O and S, such that the 
linkage contains any combination of ether, thioether, amine, ester, amide bonds; or 
single, double) triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or 

heteroaromatijc bonds; 

I 
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R x is a reactive group; 

S c is a conjugated substance; 



TAIL is a he 



eroatom-contaiGing moiety; 



DYE is a compound of the formula 




(CR 32 ^CR 31 )— CFT 



i ~ IN 

R 7 



wherein A, X, R 2 , a, n, Y ro , Y p , R*, R 4 , R 5 , R 6 , R 7 , R s , R 9 , R 10 , R 11 . R 12 , R 13 , R 14 , 
R J5 , R 16 , R 17 , R 18 , R 19 , R 20 , R 2! , R 22 , R 23 , R 24 , R 30 , R 31 , R 32 , TAIL, CYCLIC 
SUBSTnjUENT are as defined above; 

that is bound to BRIDGE at one of R 3 , R 4 , R 5 , R 6 , or R 7 ; 

b) Incubating the lample and mixture for a time sufficient for the dye compound to 
combine with the nucleic acid in the sample to form one or more dye-nucleic acid 
complexes that give a detectable fluorescent signal. 

40. (Withdrawn) A method of staining nucleic acids, as claimed in Claim 39, wherein 
said sample or said mixture comprises an electrophoretic gel. 



41 J (Withdrawn) A method of simiing nucleic acids, as claimed in Claim 39, wherein the 
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sample comprises a biological fluid. 

9*2^ (Withdrawn) A method of staining nucleic acids, as claimed in Claim 39, wherein the 
sample comprises cells. 

\ 43. (Withdrawn) A method of staining nucleic acids, according to Claim 39, where the 

// { ' •* sample comprises cell-free nucleic acids. 

*4#l (Amended) A kit comprising: 
B a) a stock solution comprising; 

/" ^ \ i) one or more compounds individually having formula: 



4 '_X^>— (CR 32 =CR 31 ) n -CR 3 ^=<^-R 6 



wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring selected from the group consisting of -C-, CH or NCR 2 ) 15 , provided at 
least one of said ring atoms is fJCRV wherein aromatic carbons are optionally substituted 
one or more times by substiruehts selected from the group consisting of hydrogen, alkyl 
having from 1-6 carbons, alkoxy having from 1-6 carbons, trifluoromethyl, halogen, 
methylthio, -L-R x and -L-S c ; ' 

X is selected from the group colsisting of O, S, Se, NR 1S , and CR ,6 R 17 wherein R 15 is 
hydrogen or an alkyl group having 1-6 carbons and R 16 and R 17 are independently alkyl 
groups having 1 -6 carbons, or R 16 and R 17 taken in combination complete a five or six 
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membered saturated ring; 



a is 0 or 1 and p is 0 or 1 provided that a + all f$ = 1; 

R 2 is selectjed from the group consisting of -L-R*, -L-S 0 , TAIL, BRIDGE and an alkyl 
group haviig 1-6 carbons that is optionally substituted by sulfo, carboxy, or amino; 



n = 0, 1 or 2; 



Y is -CR 3 =fcR 4 - 



p and m = C 



R\ R 4 , R* 



or 1, such that p + m = 1; 



jnd R are independently selected from the group consisting of hydrogen, an 
alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons, a halogen, a 
CYCLIC SUBSTITUENT, -OR 8 , -SR 8 , ~(NR 8 R 9 ), TAIL, BRIDGE, -L-R* and -L-S c 
wherein R s ajnd R 9 are independently alkyl groups having 1-6 carbons or 1-2 alicyclic or 
aromatic rinds; or R 8 and R 9 taken in combination are -(CHih-W-iCHih- where W is a 
single bond, jO-, -CH 2 -, or -NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 



or R 6 and R 7 
substituents R 1 
hydrogen, halogen, 
-L-R x , -L-S, 
branched; 



taken in combination form a fused 6-membered aromatic ring wherein ring 
n , R !2 , R 13 , and R 14 are independently selected from the group consisting of 
i, -OR 8 , -SR 8 7 -(NR^ 9 ) a CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
saturated or unsaturated alkyl having 1-6 carbons that is linear or 



and 



R 5 is selected irom the group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
-L-R x , -L-S c , ajpair of electrons, sulfoalkyl and a saturated or unsaturated alkyl having 1 - 
6 carbons that |s linear or branched; 
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R 30 , R 3 \ and R : 2 are independently selected from the group consisting of H, alkyl having 
1-6 carbons, cynioalkyl having 3-10 carbons, aryl, and heteroaryl; and, 

when present, BRIDGE is attached to a DYE compound provided that no more than one 



ofR% R 3 ,R 4 ,R 



\ R 6 , R 7 , R 11 , R 12 , R 13 , R 14 and R 15 is BRIDGE; 



L and BRIDGE are independently a single covalent bond or a covalent linkage having 1- 
20 nonhydrogen atoms selected from the group consisting of C, N, O and S; 

R x is a reactive gioup; 

S c is a conjugated Substance; 

TAD- is a heteroatlm^containing moiety; 

DYE is a compound having formula 



R 



wherein A, R 2 , a, n, Y™ Y p , R 5 , R 6 , R 7 , R 30 , R 31 and R 32 are as defined above 
provided that ^RIDGE not be any of R 2 , R 3 , R 4 , R 5 „ R 6 , R 7 , R 11 , R' 2 , R 13 , R 14 and 
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\ 



•? 



ii) an organic 



iiolvent; and, 



b) a buffer suitable for dilution of said stock solution. 



45. (Cancelled) 



46. (Amended) Tto 



kit according to Claim 44, further comprising a standard, an 



additional detection (reagent, a silicon chip, a glass slide, or any combination thereof. 

47. (Amended) The kit according to Claim 46, wherein said additional detection reagent 
is selected from the group consisting of an organelle stain, a labeled immunoreagent, a 
drug, and an enzyme. 



48. (New) The kit according to Claim 47, wherein said R 5 is BRIDGE that is attached to 
said DYE. 

49. (New) The kit according to Claim 47, wherein said kit comprises two to six 
individual said compounds, 

50. (New) The kit according to any one of claims Claim 47, 48 or 49, wherein said 
organic solvent is PMSO. 



•51, (New) The confplex according to Claim 24, wherein said complex further comprises a 
detergent . I 

52. (New) A compound having formula: 
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R 5 



J J ' ^ J wherein R 2 is an alkyi having I -6 carbon atoms and wherein meta and ortho positions to 
f j\ R 2 are independently and optionally substituted with halogen or an alkyl having 1 -6 

s carbons atoms; i 



X is selected from the ^roup consisting of O, S, Se, NR 15 , and CR 16 R 17 wherein R' 5 is M 
or an alkyl group having 1-6 carbons and R 16 and R 17 are independently alkyl groups 
having 1-6 carbons; I 



/ j n = 0, 1 or2; 

P=i; 

Y is -CR 3 =CR 4 -; 



p i and m => 0 or 1 , such jthat p + m = 1 ; 

R 3 , R 4 , R 6 , and R 7 are independently selected from the group consisting of hydrogen, an 
alkyl having 1-6 carhops, a halogen, a CYCLIC SUBSTITUENT, -OR 8 , -SR 8 , -(NR S R 9 ), 
TAIL and BRIDGE wherein R s and R 9 are independently alkyl groups having 1-6 
carbons or 1-2 alicyclic or aromatic rings; or R 8 and R 9 taken in combination are 
.(CH 2 ) 2 -W-(CH2)2- wbke W is a single bond, -0-, -CH 2 -, or -NR 10 -, where R 10 is H or an 
alkyl having 1-6 carbons; 

or R s and R 7 taken in combination form a fused 6-membered aromatic ring wherein ring 
substituews R 11 , R 12 , R¥, and R 14 are independently selected from the group consisting of 
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hydrogen, halogin, -OR s , -SR S , -(NR^ 9 ), CYCLIC SUBSTITUENT 7 TAIL, BRIDGE, 
and an alkyl having 1-6 carbons; 

R 5 is selected froth the group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, a 
pair of electrons, sjulfoalkyl and an alkyl having 1-6 carbons; 

y R 30 R 3i^ m(l R 32 ^ i^epen^ently selected from the group consisting of H, alkyl having 
1-6 carbons, cycloMkyl having 3-10 carbons, aryl, and heteroaryl; and, 

when present, BRDbGE is attached to a DYE compound provided that no more than one 
of R 3 , R 4 , R 5 , R 6 , R 7 , R u , R 12 , R 13 and R J4 is BRIDGE; 

| wherein; 

BRIDGE is independently a single covalent bond or a covalent linkage having 1-20 



nonhydrogen atoms 



(elected from the group consisting of C, N, O and S; 



TAIL is a heteroatom-containing moiety; 
DYE is a compound of the formula 



'V(C^R? 1 )n-CFfK Ym )Wrf 



wherein X, R , n, Y tt 
BRIDGE not be any 



Y p , R 5 , R 6 , R 7 , R 30 , R 31 and R 32 are as defined above provided that 
, R 4 , R s , R s , R 7 , R 11 , R 12 , R 13 and R 14 . 
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^3) (New) The cor ipound according to Claim 52, wherein 

R 2 is methyl; said meta and ortho positions are optionally substituted by halogen; X is S 
orO;n = 0;m = l; 

\ 

R 3 and R 4 are independently selected from the group consisting of H, alkyl, CYCLIC 
SUBSTTTUENT and TAIL; 



R and R 7 taken ii 
Sub&tituentsR 11 ,] 
1-6 carbons when 

R 5 is selected froi 
pair of electrons, 

R 30 is hydrogen. 



combination form a fused 6-membered aromatic ring wherein ring 
12 , R 13 , and R 14 are independently hydrogen, -OR 8 , or an alkyl having 
in R 8 is methyl; 

l the group consisting of CYCLIC SUBST1TUENT, TAIL, BRIDGE, a 
iind methyl; 



54. (New) The compound according to Claim 53, wherein X is S, said halogen is chlorine 
or bromine, R 3 is hydrogen, R 4 is hydrogen or an alkyl and R 5 is selected from the group 
consisting of methyl, CYCLIC SUBSTTTUENT, BRIDGE and TAIL wherein said 
CYCLIC SUBSTljrUENT is an unsubstituted aryl and TAIL comprises formula - 
(CH 2 ) 3 N(CH 3 ) 3 . j 

55. (New) The conjpound according to Claim 54 or 53, wherein said R 3 is BRIDGE 
comprising formulA ~(CH 2 )3N(CH3)CH2- 



561 (New) The compound according to any one of Claims 55, 54 or 53, wherein said 
BRIDGE is attached to said DYE. 
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! 57. (New) The compound according to Claim 54, wherein said compound has the 
formula: 



■CH^{ N(CH 2 ) 3 N(CH 3 ) 3 



(.5SI (New) The compound according to Claim 54, wherein said coumpund has the 
formula: 



i 



(5§). (New) The compound according to Claim 54, wherein said compound has the 
formula: ; 



cH 3 



>~CH= 



(CH2) 3 CH3 



60. (New) The compound according to Claim 53, wherein X is O; R 3 is hydrogen; R 4 is 
selected from the group consisting of hydrogen, CYCLIC SUB STITUENT, TAIL and an 
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alkyl; R 5 is selected f om the group consisting of methyl, CYCLIC SUBSTTTUENT, 
BRIDGE and TAIL v 'herein said CYCLIC SUBSTTTUENT is an unsubstituted aryl and 
said TAIL comprises LINK that is a single covalent bond, SPACER that is a phenyl ring 
and CAP comprising formula -(CH^CH^CHaCHiia; R u , R 12 , R 13 , and R 14 are 
individually hydrogen or -OCH3. 

61. (New) The compound according to Claim 60, wherein said compound has the 
formula: 



CH 3 




62. (New) The compjound according to Claim 60, wherein said compound has the 
formula: 



CH 3 



63, (New) The com) 
formula: 



tund according to Claim 60, wherein said compound has the 
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tA 



64. (New) The compound according to Claim 60, wherein said compound has the 
formula: i 




GH2N(CH2CH3) 2 



H3CO 



65. (New) The compound according to Claim 60, wherein said compound has the 
formula: f 



/ f* 5 



/ 



66. (New) A compound having formula: 
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'ty / *> 

wherein R 2 is an alkyl having 1/6 carbon atoms and fused 6-membered aromatic ring is 

/ 

optionally substituted at a ring/carbon by methyl thio; 

J X is selected from the groWconsisting of O, S, Se, NR 15 , and CR 16 R 17 wherein R 15 is 
J I hydrogen or an alkyl group/having 1 -6 carbons and R 16 and R 17 are independently alkyl 
groups having 1 -6 carbons'; 



n~0, 1 or 2; 
ct = 1; 

Yis-CR 3 =CR 4 -; 



/ 



/ 

p and m = 0 or 1, such that p + m = 1; 

/ 

R 3 , R 4 , R 6 , and R 7 /are independently selected from the group consisting of hydrogen, an 
alkyl having 1-6 Carbons, a halogen, a CYCLIC SUBSTJTUENT, -OR 8 , -SR S , -(NR 8 R 9 ), 
TAIL and BRIDCrE wherein R 8 and R 9 are independently alkyl groups having 1-6 
carbons or 1-2 aiicyclic or aromatic rings; or R 8 and R 9 taken in combination are 
-(CH 2 ) 2 -W-(CIj2)2- where W is a single bond, -0~, -CH 2 -, or -NR 10 -, where R 10 is H or an 
alkyl having l-p carbons; 

or R 6 and R 7 taken in combination form a fused 6-membered aromatic ring wherein ring 
subatituents R u , R 12 , R 13 , and R 14 are independently selected from the group consisting of 
hydrogen, halogen, -OR 8 , -SR 8 , -(NR^ 9 ), CYCLIC SUBSTITUENT, TAIL, BRIDGE, 

I 



1 34 
Received from < 15414658354 > at 8/21/02 8:26:35 PM [Eastern Daylight Time] 



AUG-2 1-2002 WED 05:43 PM MOLECULAR PROBES INC 



FAX NO. 15414658354 



P. 47 



Haugland and Yue 
Serial No. 09/5^57,275 



and an alkyl having 1-6 carbons; 



R s is selected ftom the group consisting of CYCLIC SUBSTTTUENT, TAIL, BRIDGE, a 
pair of electron^, sulfoatkyl and an alkyl having 1-6 carbons; 



R 30 , R Jl , and Rr are independently selected from the group consisting of H, alkyl having 
1-6 carbons, cydloalfcyl having 3-10 carbons, aryl, and heteroaryl; and, 

when present, BRIDGE is attached to a DYE compound provided that no more than one 
of R 3 , R 4 , R s , R], R 7 R n , R 12 , R 13 and R 14 is BRIDGE; 

wherein; 

BRIDGE is independently a single covalent bond or a covalent linkage having 1-20 
nonhydrogen atoins selected from the group consisting of C, N, O and S; 

| 

TAIL is a heteroitom-containing moiety; 
DYE is a compound having formula 



-N 



wherein X, R 2 , n, 
BRIDGE not be 



' Yn, Yp, R 5 , R* R 7 , R 30 , R 31 and R 32 are as defined above provided that 
of R 3 , R 4 , R 5 , R 6 , R 7 , R u , R 12 , R 13 and R 14 . 



9ny 



67. (New) The compound according to Claim 66, wherein said 6-membered aromatic ring 
is substituted by lpethylthio; X is S; n is 0; m is 1; R 3 , R 4 , R 11 , R 12 , R 13 and R 14 are 
hydrogen and R 5 is methyl. 
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68. (New) The compound according to Claim 67, wherein said compound has the 
formula: 1 / 




69. (New) A solution for staining nucleic acid polymers or poly(amiao acids) wherein 
said solution comprise^: 

a) one or more compounds having formula 



6 



/ V 

wherein A represenjts the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring selected from the group consisting of -C-, CH or N(R 2 ) P , provided at 
least one of said ri£g atoms is N(R 2 ) P wherein aromatic carbons are optionally substituted 
one or more times/by substituents selected from the group consisting of hydrogen, alkyl 
having from 1-6 carbons, alkoxy having from 1-6 carbons, trifluoromethyl, halogen, 
methylthio, -L-R x and -L-S c ; 

X is selected fr<im the group consisting of O, S, Se, NR. 15 , and CR 16 R 17 wherein R 15 is 
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hydrogen or an alkyl group having 1 -6 carbons and R 16 and R 17 are independently alkyl 
groups having 1-6 carbons, or R 16 and R 17 taken in combination complete a five or six 
membered saturated rjng; 

a is 0 or 1 and p is 0 <k I provided that oc + all p = 1; 

R 2 is selected from thl group consisting of -L-R*, -L-S 0> TAIL, BRIDGE and an alkyl 
group having 1-6 carbpns that is optionally substituted by sulfo, carboxy, or amino; 

n = 0, 1 or 2; I 

1 

Y is -CR 3 =CR 4 -; | 

p and m = 0 or 1, sucljt that p + m = 1 ; 

R 3 , R 4 , R 6 , and R 7 are independently selected from the group consisting of hydrogen, an 
alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons, a halogen, a 
CYCLIC SUBSTITUENT, -OR 8 , -SR 8 , -(NRV), TAIL, BRIDGE, -L-R* and -L-S c 
wherein R s and R 9 are independently alkyl groups having 1-6 carbons or 1-2 alicyclic or 
aromatic rings; or R 8 and R 9 taken in combination are -(C^h-^-^CHzh^ where W is a 
single bond, -O-, -CH2-, or -NR 10 -, where R J0 is H or an alkyl having 1-6 carbons; 

or R 6 and R 7 taken in combination form a fused 6 -membered aromatic ring wherein ring 
substituents R 11 , R 12 , R 13 , and R 14 are independently selected from the group consisting of 
hydrogen, halogen, -OR s , -SR 8 , -(NR^R 9 ), a CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
-L-R*, -L-S c and a saturated or unsaturated alkyl having 1-6 carbons that is linear or 
branched; 

R 5 is selected from the group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
-L-R*, -L-Sc, a pair of electrons, sulfoalkyl and a saturated or unsaturated alkyl having 1- 
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t is I n< 



6 carbons that is linear or branched; 

\ 

R 30 , R 31 , and R 32 are independently selected from the group consisting of hydrogen, alkyl 



having 1-6 carbons, 



cycloalkyl having 3-10 carbons, aryl, and heteroaryl; and, 



when present, BRI 3GE is attached to a DYE compound provided that no more than one 



W, R 7 , R 11 , R 12 , R 13 , R 14 and R 15 is BRIDGE; 



ndependently a single covalent bond or a covalent linkage having 1- 



of R 2 , R 3 , R 4 , R 5 , 

wherein | 

L and BRIDGE are 
20 nonhydrogen atobs selected from the group consisting of C, N, O and S; 

R x is a reactive group; 

S c is a conjugated su istance; 

TAIL is a heteroatoir -containing moiety; 

DYE is a compound having formula 



\ >— (CR 32 =CR 31 ) n — C R 30 =s( 
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wherein A, X, R 
provided that BIS 
R 15 ; and, 

b) an organic solvent. 



a, n, Y m , Y p , R 5 , R 6 , R 7 , R 30 , R 31 and R 32 are as defined above 
DGE not be any of R 2 , R 3 , R 4 ; R 5 , R 6 , R 7 , R n , R 12 , R 13 , R 14 and 



70. (New) The solution Recording to Claim 69, wherein said compound has the formula 



NTT ^ Y?r\ 



Oft. 



R 5 



YbrN 



71) (New) The solution according to Claim 70, wherein R" is methyl; said 6-membered 
aromatic carbons are optionally substituted one or more times by substituents selected 
from the group consisting of hydrogen, alkyl having from 1-6 carbons, halogen, 
. methylthio; X is S or O; n = 0; m = 1; 

R 3 and R 4 are independently selected from the group consisting of hydrogen, alkyl, 
CYCLIC SUBSTljFUENT and TAIL; 
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R 6 and R 7 taken in combination form a fused 6-mernbered aromatic ring wherein ring 
subsrituents R u , R 12 , R 13 , and R 14 are independently hydrogen, -OR 8 , or an alkyl having 

1 -6 carbons wherein R s is methyl; / 

/ 
/ 

R 5 is selected from the group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, a 
pair of electrons, and methyl; / 



l ' R 30 is hydrogen. 

Z 1 



72. (New) The solutior/according to Claim 71, wherein R 3 is hydrogen, said CYCLIC 
SUBSTITUENT is ail unsubstituted aryl and TAIL comprises LINK that is a single 
covalent bond, SPACER that is a phenyl ring or a linear alkyl and CAP comprising 
formula -(CHW CH 3 (CH 2 CH 3 ) 2 or formula -N(CH 3 ) 3 . 

73. (New) The solution according to Claim 72, wherein R s is BRIDGE comprising 
formula ^CH 2 ) 3 N(CH 3 )CH 2 - wherein DYE is attached to said BRIDGE. 

74. (New) The solution according to Claim 72 or 73 wherein said organic solvent is 
DJ*LSO. 
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